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Harder to break-inHarder to break-in
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How semiconductor chips are madeHow semiconductor chips are made
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US companies dominate equipmentsUS companies dominate equipments
1 EPI $261 9 CMP Clean (Standalone) $25 17 Etch $3,799

Applied Materials 53% Dainippon Screen 100% Lam Research 30%
LPE 3% Lam Research 0% Tokyo Electron 29%
ASM International 39% Others 0% Applied Materials 27%
Others 4% Others 14%

2 Implant $1,266 10 Track $1,664 18 Strip $351
Axcelis 38% Tokyo Electron 83% Novellus 24%
Varian 31% Dainippon Screen 15% Mattson Technology 34%
Applied Materials 18% FSI 1% Axcelis 13%
Others 13% Others 1% Others 29%

3 CVD $3,654 11 Steppers $5,268 19 Process Control $3,780
Applied Materials 48% Nikon 27% KLA Tencor 42%
Novellus 22% Canon 22% Applied Materials 12%
Tokyo Electron 18% ASM Lithography 51% Hitachi 16%
Others 13% Others 0% Others 31%

4 PVD $1,644 12 DUV Lasers $395 20 Factory Automation $1,256
Applied Materials 78% Cymer 85% Brooks Automation 16%
Ulvac 4% Lambdaphysik 5% Asyst Technologies 20%
Novellus 6% Gigaphoton 8% Others 64%
Others 11%

5 Oxidation/Diffusion $562 13 Photomasks $2,180 21 Components $1,180
Tokyo Electron 48% DuPont Photomasks 16% Advanced Energy 21%
Kokusai 33% Photronics 21% MKS Instruments 15%
ASM International 12% Dainippon Printing 22% Others 64%
Others 7% Others 41%

6 RTP $490 14 Mask Writing Equipment $398 22 Test $4,790
Applied Materials 78% Toshiba 38% Advantest 41%
Mattson Technology 17% Applied Materials 7% Agilent 12%
Axcelis 1% Hitachi 15% Teradyne 20%

Others 40% LTX 4%

7 ECP $187 15 Wet Stations $1,068 23 Ass/Packaging $4,569
Novellus 80% Dainippon Screen 46% ASM International 9%
Applied Materials 8% Tokyo Electron 17% Tokyo Seimetsu 11%
Semitool 9% S.E.S Co 17% KNS 6%

Others 21% Tokyo Electron 7%

8 CMP $1,318 16 Spray $522
Applied Materials 75% FSI International 9%
Ebarra 21% Semitool 12%
Novellus 2% SEZ 45%
Others 3% Others 35%

Front End Equipment Market Share 
Leaders (2004)



5

Asia dominates in chip mfg.Asia dominates in chip mfg.

2005 2004 2003 2002 2001 2000
Samsung 5,810 5,310 3,308 1,825 2,880 4,130

Intel 5,600 3,843 3,700 4,700 7,300 6,700

UMC 600 2,560 600 1,400 1,800 2,800

TSMC 1,700 2,400 1,250 1,580 2,200 4,500

STMicroelectronics 1,300 2,000 1,221 996 1,700 3,300

SMIC 1,000 1,950 492 897 0 0

Sony 1,400 1,774 1,370 760 1,439 2,316

AMD 1,100 1,500 586 705 703 805

NEC 1,000 1,438 826 494 929 1,820

Micron 1,433 1,433 1,048 781 1,253 1,300

Hynix 2,030 1,740 744 435 480 1,600

Toshiba 1,400 1,920 1,036 504 650 1,382

Texas Instruments 1,100 1,300 800 802 1,790 2,800

Renesas 900 1,286 782 685 0 0

Matsushita 1,100 1,238 614 512 744 1,148

Nanya Tech 1,000 1,140 600 300 300 780

Infineon 1,050 1,050 1,025 654 1,687 2,181

Winbond 600 120 131 104 175 453

Grace Semiconductor 800 800 500 600 100 0

Chartered 700 700 221 420 550 911

IBM 600 600 800 1,000 2,100 1,900

PowerChip 600 870 300 268 163 313

Anam 550 550 200 200 280 370

Elpida 1,000 495 389 317 0 0

Mosel 450 450 250 400 200 400

TOTAL 34,823 38,467 22,793 21,339 29,423 41,909
Yr-Yr Change -9% 69% 7% -27% -30%

TOP 25 SEMICONDUCTOR CAP-EX SPENDERS  ($M  )
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Slowing Industry Growth
Higher Hurdles for new entrants

Slowing Industry Growth
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The Times, They Are A' Changing…"Semi-Growth" is Slowing

Semi Revenue US GDP
Peak - Peak CAGR CAGR
1959 - 2000 (41 Yrs.) 17% 3%
1974 - 2000 (26 Yrs.) 15% 3%
1984 - 2000 (16 Yrs.) 14% 3%
1995 - 2000 (5 Yrs.) 7% 4%
2000 - 2005E (5 Yrs.) 4%* 2%
* Estimates are based upon 25% growth expectations

0%

5%

10%

15%

20%

25%

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

E

Semiconductors Analog PLD



7

Semiconductor design follows applicationsSemiconductor design follows applications

Semiconductor Sales

Computer
52.0%

Consumer
12.9%

Communication
23.2%

Military
0.9%

Industrial
6.8%

Automotive
4.2%



REG AC - ANALYST CERTIFICATION
Each primary research analyst whose name appears in this research report certifies that, with respect to each security or issuer
that the research analyst covered in this research report: (1) all of the views expressed in this research report accurately reflect his 
or her personal views about those securities or issuers; and (2) no part of the research analyst's compensation was, is, or will be 
directly or indirectly related to the specific recommendations or views expressed by the research analyst in this research report.

IMPORTANT DISCLOSURES

Banc of America Securities LLC Stock Rating System
The rating system is based on a stock's forward-12-month expected total return (price appreciation plus dividend yield). The 
prospective rates of return that help define the Buy, Neutral and Sell ranges are subject to change from time to time, 
corresponding with changes in prospective rates of return on competing investments. The specific volatility levels that divide our 
stocks into low, medium, high and extreme ranges are subject to change from time to time, corresponding with changes in the 
volatility of benchmark indexes and the companies that comprise them.

Volatility Ratings
Buy Neutral Sell

Low 0-30% 10%+ 9%-(6)% (7)% or worse
Medium 31-40% 15%+ 14%-(10)% (11)% or worse
High 41-70% 25%+ 24%-(15)% (16)% or worse
Extreme 71%+ 50%+ 49%-(25)% (26)% or worse

Source on volatility: Bloomberg.
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Rating Distribution
Global Coverage
Coverage Universe Companies Percent Investment Banking Clients Companies Percent*
Buy 258 41 Buy 124 48
Hold 325 52 Hold 139 43
Sell 39 6 Sell 13 33

Technology Sector
Coverage Universe Companies Percent Investment Banking Clients Companies Percent*
Buy 24 27 Buy 4 17
Hold 56 63 Hold 8 14
Sell 9 10 Sell 1 11
*  Percentage of companies in each rating group that are investment banking clients.
As of 09/02/2003.

The analysts and associates responsible for preparing this research report receive compensation that is based upon various 
factors, including Banc of America Securities’ total revenues, a portion of which is generated by Banc of America Securities’
investment banking business. They do not receive compensation based upon revenues from any specific investment banking 
transaction.

Banc of America Securities prohibits analysts, their associates and members of their households from maintaining a financial 
interest in the securities or options of any company that the analyst covers or that fall within the analyst’s coverage sector except 
in limited circumstances (for securities and options acquired prior to July 9, 2002) as permitted by the New York Stock Exchange
and the National Association of Securities Dealers. Any such direct stock ownership by an analyst(s) preparing this report in his or 
her covered companies mentioned in this report is disclosed below. The absence of any such disclosure means the analyst(s) 
preparing this report does not have any such direct stock ownership in his or her covered companies mentioned in this report.  
Such persons may own diversified mutual funds. As of the date hereof, Banc of America Securities also permits analysts, their 
associates and members of their households to maintain financial interests in funds and other private investments that may 
include companies in a sector the analyst covers if the person acquired the financial interest prior to July 9, 2002.

Banc of America Securities may now or in the future purchase or sell as principal securities or related financial products, options, 
warrants, rights or derivatives of companies mentioned in this report.

For applicable current disclosures, please call us at 1-888-583-8900 and ask for your BAS representative, or write us at Banc of
America LLC, Attn. Compliance Department, 9 West 57th Street, New York, NY 10019, or visit our website at 
www.bofasecurities.com and follow these steps to get to a webpage containing all applicable current disclosures: click tab ‘Go to 
client Log-In’; fill in your username and password and log-in; click ‘Search Document Library’ in the ‘U.S. Equity Research Library’; 
fill in the ticker symbol of the company in the search field and hit ‘Search’.  If you do not have a username or password, please 
contact your BAS representative or call the number above.
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This report is issued in the U.S. by Banc of America Securities LLC,  member NYSE, NASD and SIPC; in Europe by Banc of 
America Securities Limited; and in Asia by BA Asia Limited (referred to herein, collectively as “Banc of America Securities”) as 
part of its research activity and not in connection with any proposed offering of securities or as agent of the issuer of any 
securities. This report has been prepared independently of any issuer of securities mentioned herein. Neither Banc of America 
Securities nor its Analysts have any authority whatsoever to make any representation or warranty on behalf of the issuer(s). This 
report is provided for information purposes only and is not an offer or solicitation for the purchase or sale of any financial 
instrument. Any decision to purchase or subscribe for securities in any offering must be based solely on the information in the 
prospectus or other offering document issued in connection with such offering, and not on this report.

With the exception of information about Banc of America Securities LLC and its affiliates, the information contained in this report 
has been obtained from sources believed to be reliable, and its accuracy and completeness is not guaranteed. No representation 
or warranty, express or implied, is made as to the fairness, accuracy, completeness or correctness of the information and opinions 
contained herein, other than information about Banc of America Securities and its affiliates.  Banc of America Securities has no
obligation to update or correct any information herein. The views and other information provided are subject to change without 
notice. Any opinions, projections or forecasts in this report are, unless otherwise stated, those of the author and do not represent 
the views of the issuer or any other person. This report does not constitute or contain investment advice. This report is issued
without regard to the specific investment objectives, financial situation or particular needs of any specific recipient.  Neither Banc 
of America Securities nor any officer or employee of Banc of America Securities or any affiliate thereof accepts any liability 
whatsoever for any direct, indirect or consequential damages or losses arising from any use of this report or its contents.

Investments in general, and derivatives (i.e. options, futures, warrants and contracts for differences) in particular, involve 
numerous risks including, among others, market risk, counterparty default risk and liquidity risk. Derivatives are not suitable 
investments for all investors, and an investor may lose all principal invested and in some cases incur unlimited losses. Foreign
currency denominated securities are subject to fluctuation in exchange rates that could have an adverse effect on the value, price 
or income derived from such investment. In addition, investors in securities such as American Depository Receipts (ADRs), the 
values of which are influenced by foreign currencies, effectively assume currency risk.  It may be difficult to sell an investment and 
to obtain reliable information about its value or the risks to which it is exposed. Past performance of securities, loans or other 
financial instruments is not indicative of future performance.

To U.S. Customers: Banc of America Securities LLC has accepted responsibility for the distribution of this report in the United 
States of America. Any transactions by U.S. persons in any security discussed herein must be carried out through Banc of 
America Securities LLC. Securities mentioned herein are not FDIC insured, may lose value and are not subject to any bank 
guarantee. The securities described herein may not have been registered under the U.S. Securities Act of 1933, and in such case,
may not be offered or sold in the United States or to U.S. persons unless they are sold in compliance with an exemption from the
registration requirements of such Act.
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To U.K. Customers: This document has been approved for distribution in the U.K. by Banc of America Securities Limited, which is 
regulated by the Financial Services Authority (including any successor body) for the conduct of investment business in the U.K. 
Prices, values or income ascribed to investments in this report may fall against your interests. The investments may not be 
suitable for you and if in any doubt you should seek advice from an investment advisor. Changes in rates of exchange may have 
an adverse effect on the value, price or income from an investment. Levels and basis for taxation may change. The protection 
provided by the U.K. regulatory regime, including the Financial Services Scheme, do not generally apply to business coordinated 
by Banc of America Securities from an office outside the United Kingdom.
To German Customers: In Germany, this report should be read as though BAS has acted as a member of a consortium which has 
underwritten the most recent offering of securities during the last five years for companies covered in this report and holds 1% or 
more of the share capital of such companies.
To Canadian Customers: The contents of this report are intended solely for the use of, and may only be issued or passed on to, 
persons to whom Banc of America Securities LLC (“BAS”) is entitled to distribute this report under applicable Canadian securities 
laws. In the province of Ontario, any person wishing to effect a transaction should do so with BAS, which is registered as an 
International Dealer. With few exceptions, BAS may only effect transactions in Ontario with designated institutions in foreign 
securities as such terms are defined in the Securities Act (Ontario). 
To Hong Kong Customers: Any Hong Kong person wishing to effect a transaction in any securities discussed in this report should 
contact BA Asia Limited.
To Customers in Other Countries: This report, and the securities discussed herein, may not be eligible for distribution or sale in all 
countries or to certain categories of investors. Generally, this report may only be distributed to professional and institutional 
investors.
This report may not be reproduced or distributed by any person for any purpose without the prior written consent of Banc of 
America Securities. Please cite source when quoting. All rights are reserved. Further information on any security or financial 
instrument mentioned herein is available on request.

BAS (United States)
Banc of America Securities 
LLC

9 West 57th Street 
New York, New York 10019
Tel. Contact : 212-583-8000

600 Montgomery Street 
San Francisco, California 94111
Tel Contact : 415-627-2000
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Tel. Contact : 888-279-3457

BASL (United Kingdom)
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London E1 8DE, England
Tel Contact:  +44 207 634 4000

BAAL (Hong Kong)
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Bank of America Tower
2nd Floor, Hong Kong
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Equity Web Site: www.bofasecurities.com
Fixed Income Web Site : http://bofa.com/capitalmarkets
Bloomberg: Type BAC [GO]
FirstCall: www.firstcall.com
Multex: www.multex.com
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